Materials. Rabbits anesthetized with 5,5diallylbarbi-turic acid (Dial) intraperitoneally were used for these experiments.
Blood pressure and respiration were continuously recorded. The animal's head was fixed in a head holder.
The skin on the skull was incised and arranged to form a cup, after which the dura and then the dorsal lateral arachnoid surface of the cortex were exposed. The skin cup was filled with low viscosity mineral oil and the angle of the cortical surface arranged so that the anterior part of the exposed cortex lay above the oil level.
Spreading cortical depression was evoked by two methods and since the results showed a slight difference, the experiments are divided into group I and group II. For group I, 2 % KC1 was applied continuously to an anterior "source" spot by means of a frequently changed cotton pledget. This method evoked spreading cortical depression at irregular, 4-to 2o-min intervals. For group II, tetanic stimulation (monophasic pulse, 5o/sec, 5 msec duration, 2.5-5.0 v) was applied for 5-to I 5-set periods to an anterior source point 20 min after a previous spreading cortical depression.
In some experiments, an additional pore electrode was placed between the electrode pair and the source point so as to monitor the progress of the spreading cortical depression waves. It was generally impossible to evoke a propagated spreading cortical depression immediately after the experiment was set up; usually some time elapsed before this occurred. This is in line with previous experience that spreading cortical depression is obtained only after some deterioration or specific unphysiological manipulation of the cortex (8).
Electrodes. surface was less than I mm2 and its d-c resistance was between 1,000 and 10,000 megohms. A capillary pore electrode (8) filled with 0.9 % NaCl into which an AgAgCl wire was inserted was juxtaposed to the pH electrode. It is to be noted that the pH electrode was, in effect, also a pore electrode. Each electrode was mounted on a heart lever and the opposite end of the lever was counterweighted to allow the electrodes to rest flatly on the cortex with a controlled force of approximately onefourth the capillary pressure. The mass of this system was small enough to reduce pressure variations due to respiratory pulsations.
The electrodes were placed on the posterior aspect of the exposed cortex avoiding the retrosplenial area rsgP of Rose (8).
The electrode pair read from -55 to -59 mv/pH unit. Recording error due to a change in the ionic strength (p) of a solution was +0.5 mv/o.or p and the temperature coefficient of the electrode pair was +0.3 to 0.4 mv/OC. Stability was rfr I mv/hr and response time to a step function in the circuit was less than o. I sec.
Measurement. The pH electrode was connected to a single-ended unity-gain Bak amplifier (I) the input resistance of which was greater than 10~~ ohms (Fig. I) number of spreading cortical depression waves recorded separately by each electrode of the pair.
RESULTS
Criteria for spreading cortical depression. A spreading cortical depression wave was used in the analysis if the following conditions were satisfied : I) The d-c phases were identified (6). First there was a negative phase with a maximum excursion 20-60 set after the initial change, and with a return to base line in a I-to 2-min period. This event was followed by a positive phase, the maximum amplitude of which was reached about 30 set after the return of the initial negative phase to base line. Direct-current stability was achieved 3-5 min after the first indication of change. 2) The maximum negative change in potential recorded by the cortical pore electrode was at least 5 mv. (In the course of several experiments, there was a transition from evoked waves of paroxysmal EEG activity, not accompanied by marked d-c changes, to waves accompanied by such changes. Only the latter were considered.)
3) The EEG was altered during spreading cortical depression (5). Supplementary (not obligatory) conditions were a) spreading cortical depression was shown to spread centrifugally from the source point at a rate of 2-3 mm/min; b) an erythema of the cortex was observed accompanying spreading cortical depression. Description of groups. The means of the maximum negative and maximum positive changes in potential in spreading cortical depression, for both the pH and the pore electrode records, are shown in Table I . The group II means for the maximum positive excursion were 5. I and 3.7 mv for the pH and the pore electrode, respectively. These values were significantly greater (P < 0.05) than the respective means in group I (3. I and I. 7 mv A change of +0.5 C would add +0.2 mv to the potential change recorded by the pH electrode and would give a recording error of less than 0.004 pH units in the acidic direction.
If the solution at the cortical surface is assumed to be an HC03--H&03 buffer (I o), a temperature elevation would affect the over-all ionization of the CO2 + H&OS so as to give an additional small cortical acidic change (3).
Significant
ionic fluxes also might be a source of error through their effects on the liquid junction of the pore electrode.
If the liquid between the cortex, and oil covering it, were o. I mm in depth, a K+ efflux of 6 X I o-l4 moles/mm2 during a spreading cortical depression wave (2) might increase the ionic strength by 6 X I oa3 p and give a recording error of about 0.3 mv (less than 0.006 pH units).
Groujing. For the analysis of pH changes in spreading cortical depression, Table 2 shows that group I and group II results may be lumped together. On the other hand, these two groups do differ with respect to the maximum change in potential in the positive phase of spreading cortical depression. The greater frequency (and therefore shorter recovery times) of spreading cortical depression waves in group I may have caused its lower values,
